Abstract-This paper proposes the solid state transformer which has been controlled by the fuzzy controller. The proposed solid state transformer is designed to reduce the large voltage deviation on the dc bus of the solid-state transformer (SST) when the load suddenly changes. Fuzzy logic controller can effectively reduce the voltage deviation, it can be easily modified, robust, and control many inputs and outputs. However in existing system proportional-integral (PI) control technique is used to clear error signal and produce gate signal to the power semiconductor switches. The experimental results in a 2-kW SST prototype are provided to verify the proposed fuzzy logic control schemes and show the superior performances.The aim of this paper is to introduce a high efficiency fuzzy based feed forward control for solid state transformer. The proposed solid state transformer is modeled and verified through simulation by using MAT LAB /SIMULINK Index Terms-Bidirectional Semiconductor Transformer, DAB Converter, fuzzy feed forward technique.
I. INTRODUCTION olid-state transformer (SST), which is called power s electronic transformer as well, is a novel smart transformer based on the power electronic converters. It can take the place of traditional copper and iron-based power transformer to realize electrical isolation and power transmission. SST has the advantages including low volume, low weight, unity power factor, fault isolation, insensitive to harmonics, etc. Additionally, SST can be the key interface device in the distribution system of the future smart grid. The research works on the dc bus voltage control of SST are attractive. A variety of methods have been proposed to solve the inherent voltage imbalance problem of the cascaded multilevel converter in the rectifier stage.
In the single-phase SST, large dc bus voltage ripple can be caused by the power ripple. Propose a feed-forward power ripple control and an inverter power synchronization control method to reduce the dc capacitance and dc bus voltage K.Bharathi is with the Ph.D scholar of E.E.E, Sathyabama university, Rajiv Gandhi Salai, Chennai-119 (corresponding author to provide phone: 9444944677 ; (e-mail: bharathihve@ gmail.com).
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ripple. The similar power synchronization control is employed in. References above are used to improve the steady-state performance. However, the dynamic performance, e.g., the large voltage deviation on the dc bus when the load suddenly changes, has been rarely addressed The feed-forward control can effectively reduce the voltage deviation and transition time. However, conventional power feed-forward scheme of SST cannot develop the feedforward control to the full without extra current sensor. In this, an energy feed-forward scheme, which takes the energy changes of inductors into consideration, is proposed for the dual active bridge (DAB) controller. A direct feed-forward scheme, which directly passes the power of DAB converter to the rectifier stage, is proposed for the rectifier controller. They can further improve the dynamic performances of the two dc bus voltages, respectively. The experimental results in a 2-kW SST prototype are provided to verify the proposed feed-forward schemes and show the superior performances.
Therefore in section 2 the description of fuzzy controller is explained. Conventional bidirectional converter system is introduced in section 3,and shows the simulation and experimental results, whereas Section 4 presents the circuit description and analysis of the proposed converter with case study where as the conclusion is presented in Section 6. Most commercial fuzzy products are rule-based systems that receive current information in the feedback loop from the device as it operates and control the operation of a mechanical or other device. A fuzzy logic system has four blocks as shown in Figure 3 . Crisp input information from the device is converted into fuzzy values for each input fuzzy set with the fuzzification block. The universe of discourse of the input variables determines the required scaling for correct per-unit operation. The scaling is very important because the fuzzy system can be retrofitted with other devices or ranges of operation by just changing the scaling of the input and output. The decision-making-logic determines how the fuzzy logic operations are performed (Sup-Min inference), and together with the knowledge base determine the outputs of each fuzzy IF-THEN rules. Those are combined and converted to crispy values with the defuzzification block. The output crisp value can be calculated by the center of gravity or the weighted average.
Figure 3 Fuzzy Controller Block Diagram
In order to process the input to get the output reasoning there are six steps involved in the creation of a rule based fuzzy system:
• Identify the inputs and their ranges and name them.
• Identify the outputs and their ranges and name them.
• Create the degree of fuzzy membership function for each input and output.
• Construct the rule base system • Decide how the action will be executed by assigning strengths to the rules • Combine the rules and defuzzify the output Fuzzy systems are indicating good promise in consumer products, industrial and commercial systems, and decision support systems. The term "fuzzy" refers to the ability of dealing with imprecise or vague inputs. Instead of using complex mathematical equations, fuzzy logic uses linguistic descriptions to define the relationship between the input information and the output action. In engineering systems, fuzzy logic provides a convenient and user-friendly front-end to develop control programs, helping designers to concentrate on the functional objectives, not on the mathematics. This introductory text discussed the nature of fuzziness and showed how fuzzy operations are performed, and how fuzzy rules can incorporate the underlying knowledge. Fuzzy logic is a very powerful tool that is pervading every field and signing successful implementations 
IV. CASE STUDY
The four modes of operation are explained with Fig.8-11 . The outputs of the following case studies were analyzed using MATLAB simulation as shown in fig.12 . In the load side three different rating loads are connected and they were discussed in [5] . Load I consumes low voltage when compared to the PV output voltage. Load-I (0-1 sec) and load-II (0.3-0.5sec) together will consume supply from PV and Battery. According to that, ratings of the loads are selected. And if we add load-III (0.4-0.7 sec) to the system, PV and Battery are not sufficient to supply the load. Hence we need the supply from the AC grid to satisfy the load and to charge the battery. With these arrangements the following cases are analyzed. Time period is 0.4sec -0.5 sec. During this period, Load-III is added to the circuit in order to make the DC source (PV cell and Battery) unable to supply the load. If BIST is not introduced then the load voltage will automatically drop because of the insufficient DC source. But due to the introduction of BIST this situation won't occur. When the load is increased beyond the DC source limit the AC grid comes into picture through the BIST to compensate the reduction in output voltage. At the same time the Battery also gets charge from the BIST. Load-III is also removed at 0.7 sec. Only Load-I is connected that too it consumes low voltage. The output from the PV cell alone is enough to supply the required load if the irradiation is good. But we are simulating PV cell for low irradiation which cannot supply even a small load. Again in this case also the required output is supplied by the BIST. And the Battery is also getting charge from the BIST. 978-1-5090-1706-5/16/$31.00©2016 IEEE The fuzzy based Feed-forward control can improve the dynamic performances of the dc bus voltages of SST. The experimental results in a 2-kW SST prototype verify the proposed feed-forward schemes. Compared to the conventional feed-forward scheme, the proposed fuzzy based feed-forward schemes both further reduce the transition time and reduce the voltage deviation. In the Proposed work if there is any disturbance the system becomes unstable as it as an open loop. So closed loop will be done as a further extension of this project, by choosing the proper controller to make the system stable.
